Combination of fractionated irradiation with anti-VEGF expressing vaccinia virus therapy enhances tumor control by simultaneous radiosensitization of tumor associated endothelium.
Oncolytic viruses are currently in clinical trials for a variety of tumors, including high grade gliomas. A characteristic feature of high grade gliomas is their high vascularity and treatment approaches targeting tumor endothelium are under investigation, including bevacizumab. The aim of this study was to improve oncolytic viral therapy by combining it with ionizing radiation and to radiosensitize tumor vasculature through a viral encoded anti-angiogenic payload. Here, we show how vaccinia virus-mediated expression of a single-chain antibody targeting VEGF resulted in radiosensitization of the tumor-associated vasculature. Cell culture experiments demonstrated that purified vaccinia virus encoded antibody targeting VEGF reversed VEGF-induced radioresistance specifically in endothelial cells but not tumor cells. In a subcutaneous model of U-87 glioma, systemically administered oncolytic vaccinia virus expressing anti-VEGF antibody (GLV-1h164) in combination with fractionated irradiation resulted in enhanced tumor growth inhibition when compared to nonanti-VEGF expressing oncolytic virus (GLV-1h68) and irradiation. Irradiation of tumor xenografts resulted in an increase in VACV replication of both GLV-1h68 and GLV-1h164. However, GLV-1h164 in combination with irradiation resulted in a drastic decrease in intratumoral VEGF levels and tumor vessel numbers in comparison to GLV-1h68 and irradiation. These findings demonstrate the incorporation of an oncolytic virus expressing an anti-VEGF antibody (GLV-1h164) into a fractionated radiation scheme to target tumor cells by enhanced VACV replication in irradiated tumors as well as to radiosensitize tumor endothelium which results in enhanced efficacy of combination therapy of human glioma xenografts.